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Annomauua: Ceticmouz01AyUA WUpOKO NPUMEHANACH ONA NDOEKMUPOBAHUA ABMOOOPOHCHbIX MOCMOEB 6 
CeUCMUYECKUX Pe2uoHax, npuMeHeNUe e&€ ONA HCENEZHOOOPOHCHbIX MOCMOB OO CUuxX nop pedKocmb. B 
cmambe paccmompeHbl ocobeHHocmu npuMeHeHuA cneyUualbHNbIx mMemodoé6  celicmo3zaiumol 
ICENEZHOOOPOHCHLIX MOCMOB. 


Kioueevle cnoea: ICEEZHOOOPOHCHb1E MOocMOl, CEUCMOU3O0JAYUA, CeuCMUYECKAA Haepy3Ka, ONOPHaA 
4acmb, CMeweHuA. 


)Kene3HOAOpoOxKHbI TpaHCcHOpT HMeeT MCKIIOUMTeIbHOe 3HAUeHHe JIA *KU3HeEOOeCIIeueHuA TeppuTopHit, 
TIOBepKCHHBIX CeHCMH4eCKHM BO3eHCTBHAM, OCOOeHHO B ypOaHH3HpoBaHHbIX paiioHax: Tpu 
3eMJIeTpACeHHAX B MecTax [1]. 


Takum oOpa30Mm, oOeclieyeHHe CpOYHbIX TepeBO30K B paliOHax CHJIbHBIX 3eCMJICTPACCHHM HEBO3MO2KHO 
6e3 IIpPHHATHA Mep TO MOBBIMICHHIO CeHMCMOCTOMKOCTH CaMHX Kelle3HbIX JOPOr, MO3BOJIAFOIIMX 
OCYINeCTBIIATh 9TH TWepeBo3sKu. Bonpoc o6 9TOM MoOAHuMalIca ciemMaructramu IlerepOyprcKoro 
yHuBepcnteta nyTet coodmenua (IIT YC) kak 8B HaysHori [2, 3], Tak u B yaeOuo!i [4] muTepatype. 


OcHoBHad TmpoOsIeMa HCIONb30BaHHA CHCTeEM CeHCMO3AIIIMTbI %Kesle3HOOPOXKHBIX MOCTOB B_ Be 
TlOMaTIMBbIX OMOPHBIX YacTei 3akOUAeTCA B HEOOXOAHMOCTH OOECIeCYHTh HOPMAJIbHY!O IKCIIyaTalHIo 
BepxHero cTpoeHua tyTu (BCI). C sro Wembro B poccuiickux HOpMax Ha IIpoeKTHpOBaHve MOCTOB 
«MoctbI 4 TpyObp [5] BBOAT #KeCTKHe OrpaHH4eHHA Ha BepTUKasIbHOe U TOPH30HTAIbHOe MepemMelleHue 
BepXa OMOPbI Mp dKCIITyaTalMOHHbIX Harpy3Kkax. BepTukalIbHoe TepeMeli[eHHe JOJDKHO ObITb He Oosee 
1 MM, a Ha rOpH30HTAaIIbHOe HakIa{bIBAeTCA YCIIOBNe: 


0,5-VL 
u <05-VL > 


B 9To sMiMpHdeckoi PopMysie CMell[eHHe u paccMaTpHBaeTca B “cM”, a poset L 3ayqjaeTca BM”. 


J[1a WasibHeMwux pacyeTos lpeCTaBHM B Cle, yIOWeM Be 


u</L-L, (2) 
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L— qua mposetHoro crpoeuua, L, = 25-10° M. 


B 9TOM cylydae BCe BeJIMYMHbI MOACTaBIIAIOTCA C HCHOb30OBAaHHEM OHO pa3MepHOCTH HU IpeeyIbHbIe 
CMeLIeCHHA MOJy4aroTca B TOM 2Ke pasMepHOCTH, T.e. B “M”. 


B 2xxKele3HOJOpOXKHBIX MOCTaX C IIPHMeCHeHHeM TpaMIMOHHbIX CHCTeM CeMCMOM30JIALMM, Ip KOTOPbIx 
YCHOJIb3YIOTCA Pe3HHOBbIe WJIM WapOBble OMOPHbIe 4acTH, ycoBMe (1) He yyaeTCA BBITOIHUT. 
Uccnegopanue padots BCI] no3BonaerT cmarants ycosue (2) u mpHHatb a=0.01 MC 


Ecum yuecTb Tellepb, 4TO YacTOTa COOCTBeHHBIX KoseOaHHi onoppt k, mepuoy T, »*xecTKocTb C u 
lIpHBeyeHHas Macca M cBa3aHbl COOTHOLICHHEM 


a ee 
T M (3) 
TO 2KECTKOCTb OMOPbI MOXKHO ipe{CTaBUTb B BUTE 
4n°M 
C= <a (4) 


Ecim lIpHHstTs, 4YTo pu yelicrBuH TOpMo3sHOM Harpy3kn Q=mgf (f=0,1, m — macca moe3ya), 
CMeINCHHA JOCTHTaIoT MIpeebHOTO 3HAYeHHA, TO MOJLYYHM Cileyroulee COOTHOMeHHe: 


0. gpl m 


Uu <JL-L 5 
C 4n? M : °) 
Ortcroya 
T <2x (6) 
roe ,-/” 
eit 


Dopmyuia (6) orpaHH4nBaeT MpeebHbIM MepHoy KoNeOaHni MoctTa c celicMon30sALMeH. 


3Had TIpeesIbHbIM MepHO, CHCTeMbI HM NepvHOy KONeOaHHii OMOpbI C %KECTKHMH ONOPHbIMH YacTAMH T pier, 
MO2KHO OLCHHTh IIpeeJIbHO BO3MO2XKHYIO 2%KCCTKOCTb CeHCMOM30JIMPYIOIMNX OMOPHbIX YacTett Cigol. 


Cc 


: 2 
C = pier Cin = 4a m 
isol C 


—C T* -T° 


pier 


(7) 


pier lim 


B CLIUA, Anonun, Uranuu u apyrux cTpaHax, BeyWIMX TpaHCHOpTHOe CTPOHTeIBCTBO B CeHCMH4eCCKHX 
paiionax, CeiiCMOH30JIALMA ABIIACTCA OCHOBHBIM CpeICTBOM OOecrIeueHHA CeHCMOCTOMKOCTH MocTOB[6]. 


@Mopmysia (7) CyllecTBeHHO OrpaHH4NBaeT BO3MOXKHOCTH MIPHMeHeHHA TpocToH ceMCMOM30IANHU TIA 
CHWKEHUA CEMCMH4eECKHX Harpy30K Ha OMOPBbI *Kee3HOOPO2XKHbIX MOCTOB. 


MerToy ceHCMOM30J14 MH MO2KHO CUMTATb MHHOBALMOHHBIM JIA *KeJe3HONOPOXKHBIX MOCTOB. M30uaTOpEI 
BbI3bIBAaIOT YBCJIMYCHHe OCHOBHBIX MepHOAOB KONeOaHHi KOHCTPYKUHH HU, CiIeOBaTeIbHO, YMeCHbILNeHHe 
celicmuyueckoi Harpy3KH. OHaKO TOBbIMIeHHad e*OpMaTHBHOCTb CHCTeMbI BeyeT K BO3PacTaHHIO 
TlepeMelljeHHii ee 9SJICEMeHTOB MO Harpy3Kol. STO oTBeTHOe AelicTBHe ABJIAeTCA MaryOHbIM JA 
2Kee3HOAOPOXKHBIX KOHCTpyKUHH. Pesce, T.e. WIMHHad CTaJIbHad CBapHad KOHCTpyKUMA, He JOlycKaeT 
B3HAUMTCJIBHBIX (AaOCOJIOTHBIX HM OTHOCHTEJIbHBIX) MepeMeleHHi MexKZy WposeTaMu, a TakoKe MexK Ly 


© 2023, CAJOTAS, Central Asian Studies, All Rights Reserved 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CENTRAL ASIAN JOURNAL OF THEORETICAL AND APPLIED SCIENCES 


Volume: 04 Issue: 06 | Jun 2023, ISSN: 2660-5317 


IIpoueTOM WM ycTOeM, ocoOeHHO B TOMepeyHOM HalipaBIeHHu, Id OOecleyeHHA HOpPMasIbHOH 
okciyaTalyMu wyTH. Kak cieyqCTBHe, CeHCMOM30JIALIMA WIMpOKO MpHMeHAIach JIA MpOeKTHpOBaHHA 
ABTOJOPOXKHBIX MOCTOB B C€HCMHYCCKHX PerHOHaXx; MIPHMeHeHHe eé JIA 2%KeTC3HOLOPOXKHbIX MOCTOB JO 
CUX Op peKOCTb. 


IIpu celcMon3004MH CeHCMOM30JIMpyIOlve 3SJIEMeCHTbI YCTaHaBJIMBalOTCA B BHAe NWOMaTMBEIX WIM 
CKOJIB3ALIMX OMOPHBIX YaCTeH MEX*KZY ONOpaMH HM MpOJeTHbIMH CTpoeHHaAMH [7]. OCHOBHBIM BOIIPOCOM 
IIpH WoqOope cucTeM ceHCMOV30JANHU ABIAeTCA OOECIIeUeHHe FOCTATOUHOTO CHWKeEHHA CeiiCMH4eCKHX 
Harpy30K (yCKOpeHHi coopyxKeHHA) MIpH OJHOBPeMeHHOM OrpaHH4eHHH cCMeLeHHH MmposerTHoro 
CTpOecHHA OTHOCHTeIbHO onopbl. Jia CHWKeHHA CMeLICHHM UCIOIb3YHOTCA pa3sHOro pola racuTesM 
KouleOaHnit (ceiicMorallieHve) H OrpaHH4uTesM TepemMeleHnit. 


Ja 2Kese3HOLOPOXKHEIX MOCTOB TIpoOsIeMa CeHCMOM30JIALHU YCOKHACTCA B CBA3H C HEOOXOAMMOCTHIO 
oOecriedHTb HOPMaJIbHYy!0 paOoTy BepXHero CTPOeHHA IyTH Mp IKCITyaTalMOHHBIX Harpy3Kax. 


OnopHble ceiCMOM30JIMpyIOlMe YCTpOMCTBa, MIpHMCHeHHbIe IPH CTPOWTeIbCTBE %KeJIeC3HOOPOKHBIX 
MOCTOB Ha OJIMMIMicKHX OObeKTaxX B YT. Coun, He HMeIOT aHaIOrOB B MMpOBOH pakTHKe 
celicmoctolikoro ctTpoutembcTBa. Mx BbicoKHe 3all[MTHble KayecTBa oOecrieyHBaloTcCA Kak Up 
IIPOCKTHBIX, TaK HW IPH MaKCHMaJIbHbIX PaCUeTHbIX 3eCMJICTPACCHHAX. Dra cucTeMa celCMO3aLIMTbI 
MO3BOJIACT MPOrHO3HpOBaTb XapakTep HaKOIWICHHA NOBPexKTeCHHH B KOHCTPyKUMH, COXpaHHTb MOCT B 
PCMOHTONPHTOAHOM COCTOAHHMM B Cilydae pa3pyWIHTeIbHOrO 3eMJIeTpACeHHA, a TakxKe OOecTIIeuMBaeT 
HOPMAJIbHYy!O 9SKCIIyaTaljWio MOCTa, He MpHBOAA K paccTpolicTBy MYTH Mp 9KCIWLyaTalMOHHbIxX 
Harpy3Kax. 


Puc. 1. Crep»kHeBoi aMOpTH3aTOP, YCTAHOBJICHHbIM Ha OJHOM H3 Cbe3OB KeJe3HOAOPOXKHOH JIMHHU 
Aysep — Coun 


CopBpeMeHHbIe celMCMO3aLMTHble yCTpoMcTBa NWocTaBaroTcaA B Poccuiikyio Dexepayuto BeyWIMMU 
3alaqHbiMu (jupMamu Maurer Soehne [8] u FIP Industriale [9]. pu stom dupmsr 3anHTepecoBaHbl 
ckopee B poaxke CBoei MpoAyKWMH, YeM B OOecIIeyeHHH Oe30nacHOcTH AopoxKHO ceTu. MH>xKeHepHbtit 
%e cocTaB poccHiickKHxX MpOeKTHbIX OpraHv3alMii He MWMeeT HeoOxo_MMOM KBalM@uKalMn [WIA 
KaYeCTBeHHOM IpOBepKH 3:—)(PeKTHBHOCTH CHCTeM CeHCMO3alI[HTHI. 


B cnroxnBileica CuTyallun OcoObIM MHTepec MpeCTaBIAeT MpOeKT CeMCMO3AaIIIMTHI %Kee3HOOPOXKHBIX 
MOCTOB, PeaIM30BaHHbIM TIpH CTPOWTebCTBe HOBBIX JIMHHM B 30He Tr. Coun B 2008-2012 rr. 3yecb 
BiepBble 3a WocueqHHe 20 eT ObIM MPHMeHeHbI HOBbIe poOccHiickMe TeXHOJIOrHH CelCMO3AalIHTHI, 
MMerolHe MIpeHMyliecTBa Mepey paspaOoTKaMH BeyIIMX MHpOBBIXx (upM. 


B HacTosiee BPeEMA OCHOBHBIM CIIOCOOOM CeiCMO3alIHTbI MOCTOB CUHTaeTCA CelHCMOH30JANHA OTOP 3a 
cueT YCTpOMCTBa MOMaTIMBbIX CeHCMOHM30JIMPyIOWIMX OMOPHBIX YacTeli, IpH4eM B MHpOBOM TpakTHKe 
IIPHMCHAIOTCA Pe3HHOBbIe WIM WapOBble CETMeCHTHBIC MeTaJWIM4eCKHe ONOPHbIe YacTH. OTH ycTpolicTBa 
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J{eTaJIbHO OMMCaHbI B IMTepatype [4,7,10] u WHMpoKO HCHONb3YIOTCA B IIpaKTHKe CTPONTEJIbCTBAa, HO, KaK 
IpaBHlo, JIA ABTOLOPOHKHbIX MOCTOB. 


3akoueHHe: TakiM o0pa30M, MO%KeM CKa3aTb, YTO poccHiickHe WHKeHepbl WH Y4eHbIe MMeCIOT 
WOCTATOUHbIN MOTCHUMa, MO3BOJIMBLIMM, B 4YaCTHOCTH, pa3padoTaTb H BHePHTb HOBYyIO CHCTeMy 
CeHCMO3aLLMTbI %KeJICE3HONOPOXKHBIX MOCTOB, HE MMEeFOLWLYIO MOKa aHasIOrOB B MMpoBOH TmpakTHKe 
CeHCMOCTOMKOLO CTPOMTeJIBCTBA. 


IIpeaaraembie MU y2Ke IIPHMeHeHHBIe Ha IIpakTHKe yCTpoOlicTBa OOecIe4MBarOT CeMCMO3alIIHTy MOCTa Kak 
IIpH IIpOeCKTHBIX, TaK HM IPH MAaKCHMA@JIBHBIX pacueTHbIX 3eMJIeTpaceHuAX. II[pu 9TOM MporHo3upyeTca 
XapakTep HaKOIMJIeHiaA MOBpexeHHM B KOHCTpyKUMH (B WaHHOM cJlyyae cmemeHui B OIIC) u 
rapaHTHpyeTcA PeMOHTOMPHTOAHOCTb MOCTa TOCIIe pa3pYIIHTeIbHbIX 3eMJIeTpACeHHH. DTO moKa 
C]MHCTBeHHad B MHpe CHCTeMa CeMCMO3aIIIHTbI, KOTOpad OOecIIeyMBaeT HOPMaJIbHy!O IKCIUIyaTallM1o 
MocTa, He IIpvwBOa K paccTpolicTBy WyTH pu 9KCIIyaTalMOHHbIX Harpy3KaX HW TpOeCKTHbIX 
3eMJIeTpaceHHax. CyreqyeT OTMeTHTb, JaHHOe TexXHWYecKoe pellleHve MOxKeT ObITb 93d~deKTHBHO 
HCHOIb30BaHO HE TOJIbKO IPH CTPOHTebCTBe HOBbIX OOBEKTOB, HO HM IPH PeMOHTe HW PeKOHCTpyKIMH 
MOCTOB, Kora TpeOyeTCA C MMHMMAJIbHbIMH 3aTpaTaMH MOBbICHTb KIacc CeHiCMOCTOMKOCTH COOopyxKeHHA. 
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